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(54) FUEL CELL AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fuel cell and a 
manufacturing method thereof realizing compactness 
and high voltage by forming a series structure of unit 
cells on a silicon wafer. 

SOLUTION: The plurality of unit cells 106 formed by 
laminating a fuel side catalyst layer 4, an electrolyte film 
5 and an oxidizing agent side catalyst layer 6 are formed 
on the surface of the silicon wafer 1, and cavities 14 are 
formed below respective unit cells 106. The plurality of 
unit cells 106 are connected in series by electrically 
connecting the fuel side catalyst layer 4 of one of the unit 
cells 106 of different unit cells 106 and the oxidizing 
agent side catalyst layer 6 of the other unit cell 106 via a 
barrier layer 7 made of a conductive material. The fuel 

side catalyst layer 4 and an exposing part of the electrolyte film 5 from the oxidizing 
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side catalyst layer 6 are buried in an insulating body 7. 
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[ a X IB 1 ] 

V 'J □ 7 OX A V , 5/y^7OxA0*fflC£llCftlBU7»JS7ftfcfca©*».Jt;/y 
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£«[»©^JLJt5/ yD79^ftYft9±CJ*lg?ftfc«!MJ]Si«A < C ©*fHWIt«-l± 

7IClZJ;?ICF*S!E'7ft£ : &&ci>**CT * V, ±lB7yn70xA<?>KHlC&ft7ft7 
At3*^$An#ff*j*7ft*.f3±ffl*r y 7* V t ft Jt . 

±&«R9««»#. M & Z 9K«ft9±lEttft ffttftfl* Aft 9 

±8E«^b9J«)tt*I V t -f * 7 Jtfliltt9«ltt#tt» * * Z A y 7« trt U T**ttC 
»»U7l?)c««?tl. #-5. ±G**flltt«Aft J;C#±lEmi?SK<9±lElHbfJffl)ltt 
«l#*<5ftM»#«ftftcSft7ft7i>ZCVt»«V*Z«*ftHi. 

[ a * jb 2 ] 

y y □ y i x a v , ±ie y u □ > o ia © $ 1 0 ? ti^iii v . ± is y y □ 7 o x 

A©±lB«ft«±C5.llCftlllU7tf«rftfc«H«HJtt*A. C<5«*HMItftI±Cfl?« 

* . ±12 7 yD>OXA©*a«»5BJ«««©TWC*BII!l»i5±iB*JWfl!lll*«ClZ 

* ? c » « 7 ft * ttft <?> * a a. * , ± ib f y □ > o x a ?> * n c « d r *i t ± E «» ® « 
UL\(5isiA?itr^tnnc, tt*w*Asnnc«!nt*Arz***An 

ifiiftiHffiifti v t * * « z a y 7 A t *v u Traffic 

ml -zmvic&mtti, ±e«ttiBK*ff » A&±tB«initK9±tEtt^ffiiiBtt 
«s#*©BfflWtf«ft#c«»7ft7iizc*ti»«*TZ«**». 
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[ a * jb 4 1 

±ie* jih y y □ t * t z * 7 c*j*7 ft 7 1) z c v t iit ffit y t z ax« 1 

[ a * JB 5 3 

*»-»!BDff±iES±ffl* t y T-C^SJf 7 ft 7 II Z C V t 91 ft V T Z aXJB T 75 IS** 
4 <9 I) r ft » 1 JB C IBtt 9 ftttftft . 
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>i ± ib ^ a K v y □ > c 1 z j: 7 c » v y □ > 0 x a t x v f > 7 u t + t e r ^ t »a 

c a x jb 8 3 
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7 h * 7? A *} - - 7 7 L 7 A, ftftXftft£&rft4bJKIfl!lfttftl®'>«< * e 
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[ 5S $ G) m m £ £ 98 ] 
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C ft * (?) ft ffi ] 

**9*W*»-?I*, «ttflytt«)l»A&rtt^ffifl!Jlt«lMtiifl9CBU^«lRXftflftt 

tiTJHcioffb7?i/z«»U7, as 9 i m c «tt * ft fe « 1 Hi? 9 ■ H« 10 

it ft t if S t 7 II fe . tU7. C9**H^lW*a#tar*»»#»«?-*lfc;irZ*|| 
fitMT^!07, t *JSU 7 I) (01*. I*. KSFXIM *SR) . 
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[ 0 0 0 4 ] 

<Dtt«CE5UL. 4# t 7-U *Jfcf* U 7S «MS 9 ! *'J t (Fit 0 7 I) 7 97, H A M 

fi^lt Dtfll ^7" ^ y ttttVfflQxKSJtttBfl. S U Y II ? 8I#» r> % 20 
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^^lAcwtUKi, BBEtx«7*7**B»a5rj:z* j t9Kttaftt 
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c9*«c*3*h«»i*. ! ;n)")iA^ vyD>^xA®*iiics:iicBtiU7 
«Bl.c<!>«wi!itt«*±c«B7ftfeBBKB«rj:e#c9BBHB±c«Br*ifcB 

fc»HI!llt*B»>Jtt7«»9SB5li*. ±!E3"JD>OxA<?)***»»«**0TaJC 
»Bfll#*±E*&J(vy3>CS7J;*C»J«**lfcBft9*rCT<*. ±!E V y □ 
>'5lA(5)»iC8d7<l7ileSSH5tf Cr<\(i)«!!P(?A$ltr^tnUC 

ieaa©s*»tf. *«2s*»©-^©»«»®±ie*»i!iii«sv«*®*«»®± 

«U7lWc8«rtL. fro. ±Ettft-WBBMft AEtlBBBXBtPlEBfcffJUMB 

s»^<t)Baifin#jeiitftcai5rti7ii?t<97i?)?. 

[ 0 0 0 7 1 40 

C9B«C*7«*B»I*. i/'JD>')lA^ ±E5> 'J □>9XA9*ffl9»« 
7 tlfcBBB * . ±E 5> UD> , >XA9±SftBB±CSllCBHU7JSK7*lfcB*HI!l 
BBl.C®«*«nBl±CJ«B7ftfcBBJtB»J:Z#C9BBJtB±C«B?llfcB 
ftWflHlt*l#m5Za»®»*» I V. ±E5/yD>'>XA<?)***»»JS«*®TffC 

sb<h» * ±E&tt«BBM cm ? z mm til a iL * . ±ie y y □ > sx 

A9RlllC}££7ft7±E&&9Smi^9«* i f$A$fi]t^E!E , TZ >: V t IC . ISMS 
ASnc«*t»Ar7«aBAnfr»«7tlfc»jt»+fv7-*tBa,. ±E£&9|I 
B»*r Att 7 B 1» 9 - ft 9 « B» 9 ± BttftBBBB * ft ft <D « «» 9 ± BB <t MID 

C««7H. »o, ±Ett*1Bnftffft J;&f±lemS?KIS9±lEBHb»J«ytt*S# * 9B 50 
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c 9%W£%JMf\m%o>&&i5)kt&. fcSofjist-y y □> t (1 oo) 75 a© 
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C 0 0 0 9 ] 

f?'J V V 'J □ > 0 X A <i> £ 1 $J IC M ft U , IQifliKtlyf >73?»y7M7?A 10 
*-Z>7UT«»HBIfc«I. 88 KB fir £&rB<tffi8IJtt8Jl9'>& < V t 1 ^tifKt 

[0010] 

HAT, COfE.W®ieJ6®»lltHK:-3l)73iiBt3. 
S 26 9 ff* 8 1 . 

H1ttC0*tfl0X«®»ISl C*Z«*8»tffiT»liI0. HZ»J:&fH8tt^*L J ?*l 
U©*aH©fl*©».ffi1C«Z*»«»©Hft*ftt8lWriIllllrIH?*3. 
[001 1 ] 

■ 1 C*II7, 5 -?c)f}L8V U □> 3», Ift^ftffi^OfflSt^iU. # -> . £ U C 91 20 

Hi^vyD^xAigfcn^iwcEMtzmtfcwsJfrti^iiz. ht, $ at bi 

2ol#> y y □ > O X A 1 ®* 1 <0 f JIB 5/ y □ > 3 ICff$EJ?7 ft7 l) ? . * 

, * -r C t < 1 4»*^JLB5/ 8<9lKf «C^BU7V 'J □>")IA 1 <5«iSI 

«)» »j v y □ > 3 cm: ? c»«rtL7 1) z . 7 sic. «ii2 tff. ;/•;□> 

nA1<5lH5tfi:7< 1 4<D#»fl?8«C»SKTft7l)3. 
[0012] 

«jpnfl'jtt«i 4 », ##jlk y y □ > 3 1 a u , in c«ia u i v y □ > -5xa 1 

LTi/'JD^lAI <?>8 BfllC 1 HCIH t J »ttC»*r ft7 l» ? . * £ . 4*VK 30 

aaft<9«*tt»»#ij«2Ay7«7*,*iw«iit**4<!)BMW<?)-*vaitai2oL 
ic»'j, 88KM 5 » k urn u t v y □ > 9ia 1 0*B«Jc8ttc'»«7ft7 

1)3. nc, i£ttflJfl'J«:«8 6 &8S?Hffll 5 7 lil?8l> . #->. #8fi?KH5<9lE 
W 55 1*0 9 flh fly (01 til) C ffi 1 t J A y 7 I 7 t 15 I? 8 ? «fc ? C V V □ > -5 X A 1 9 
*IB§MC2l)CltlllUTl WCB W t J »ttC»* 7 ft T I) 3 . C®8 ft #J 88861*. 
«*HS'Jtt&84 ICl«« 0 « U <fc ? CifK7 ft7 U J . *fc.-«8#8tf. JS *4 flij &£ & J§ 
4, 8888 6 « AZ* A" 'J 71 8 ©BfflS tStitT 3 * ? C»fl?7ft7 II 3 . * IS -it 
»J881 6 V y □ > 3 <?>ff*Jff8J!S±8PI*Bfll 7 ft7 I) 3 . 

lil 1*KW^P8<5)-ffi)«»(H11"tfi) Cttt t 3 8ftBlttBl4 C«Btt 
C»*7 ft 3 * ? CF#J£7ft . 1151 ZtfE!!iaAl®ftfl«& (01 Cttlt? 40 

BftftlflJttBl 6 clRtt C8fi&7ft 3 J; 7 ICF*!*7 ft 7 l) 3 . 
[0013] 

117, iit±ffltfy7-?^y i ;D>'7Xy\1ci)!!EC«^7ft7ll3. 3 © » jt 8 * r 
y 7 9 f*. y y □ > t>X A 1 fl'JCHflJ ? o.#F*I«7ft . *tf CTH4tlitIfl 
• A$iat««U 7ii 3. fiiffl+tv??ctt, 1 -3 0«*8Ad 1 

o»fiaff?oLVJHP>£taar2j;?c»j«^ft7iii. 

[0014] 

C©J:?Cff«*ftfc**«H}1 0 0 Cfill7t*. Mfl'JM 8 A 4 ^ ■ ft fJWJtt % I 6 V 
IC<fc'JlfS?H8g5?«#07M7ft;fe5^<5>3l£)tM 0 6 tf 1 5'J Cffi 5'J 7 ft , R'JftT 
9 85ft 1 0 6 9«ttfi!M8l4 *BHti?Jtt8S 6 V * A V 7 8 7 7 /V L 78SteC«fiE7 50 
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ft 7 , 5o<i)li!l5l 0 6 Wf iE ffi 1 2 V H ffi 1 1 * <& IB C ■ W C « » 7 ft 7 * SK 7 ft 7 l> 
Z . tlT, **ff**f*AD1 0#^tC7< 1 43tcfc^fJLH-> i JD>3t^U7 
£5111$ 1 06<S>*fHI!Jtt*fi4Ctt»7ft. SHt<5«***i«»1 0 6 0«ftffJ« 
tt«l6 C^ffi? ft 3 . 
[0015] 

on?, i oo<9S)^icoi)-?s!iBHri. 

* r , **r?*>?7K*:tirz»r**»AD1 0 # >4 $ A 7 ft . ftttCf < 1 4 »»J * ft It 

yyDnwtsii;, *»«»io6<!>*fniiyit*i4c{it»7*i7. -fi. 

in, «fnw«*l4 casr i» 7, ?K*#«ft7ft, x y y w.=5-tt£ft? ti J . - 10 

55 . K ft ffil ffltt « f 6 IZ ft I) 7 . «MJtt « E 4 # ^ « S? K II 5 * t fl i& U 7 8& ft flJ Wit 
*S6CfJilb^3K*>f*>*.«ftffJ«tt*l6n®Sft , f<?)«*«J:5fJ1-»llHt/V 

u 7«ft»J«'Jtt«B e cttiarftfcfcs vsjbu . 7K#£Si:7 ft 2 . ut, coft^s 

»74JK7Hfe»*t5HPD»CJ: , ;»a>£U7* , JffltOJC*?. 

ft H 1 MS 1 0 6 1* , If 7 = » 1 m m . *§ : 3mm. * 7 ; 3 m m 7 £ L , 3SS> 0 - 

>t ? ? . 1 0 0 71*. £ 2 . 5V<5iIti3C^lf 

7 ?= J . 
[0016] 

TfC, C 1 0 0 Q £ C ~> II 7 0 2 ft <£ &r Q 3 t #1 b -j -j sit ffi 7 3 . 

* r , 020 (a.) c * 7 ft s £ ? c . y y □ > « fc ■ 1 8t5"jD> , )iAi ® * n c 20 

ffiitZ. CC7. ? U □ > * ft ■ 1 3 # ittlHUKLPCVD (Low Pressu 
re Chemical Vapor Deposit ion) C <fc ^iSlt i C V»BH II. £ . W8P1&7JCEEI 
7?«<!>*JIttl»±rZfcttC. 0. Suin ( 3 0 0 0 A) JRTUllcy 

1 3 1 sirs t zc^Mnu. 

Til?, ?SSffiti5J(J;flyf>7Sffl (£**fc*tf>Xvf>73U)tt»y>«) 

t h u 7 v y □ > * ft ■ 1 8tA*-:>7ti. c ft c y , 020 (t) c ut 7 a J 

J; "? C . V y □ > S ft K 1 8*ff»ttCl»*7tl. ffi S H ft t £ 7 3 ft tt <i> V y □ > S ft 
l^i««3 Off 5Xn<i)7 I- 'J v 5Z«ClfErH2. 

1 U 7 . : y'J:>nAit7yllf?ia)t?ivf>7tL c ft c J; y . 020 ( 

o ) c*7ftz«fc?c, £ ft s 5/ y □ > 3 » v y □ > 9 x a 1 © y y □ > » ft is i» £ « # 30 
3 0 c^7 (Jf a-) 1 um~i ooumcistttil. 

[0017] 

on?, yv^iikiistn^ilTRSbti, y'JDy'JiAittttiifc 
73. cr ft c «fc y , 029 ( cL ) m 7 ft z <t ■? c , 5/yn>ttft&#i;«2«iifffi2a.. 

2 » v y □ > X A 1 9 ■ fflff * C 1 U tn JR. T © Jf C »«f 7 ft ? . CQU, 2 ft H 

H7, ?S»ffia«5fiJ;fIy f >7Kitlll?-> l JD>9lA1 <Z> * 1 C 7 ft 
feli!zltA>-:>7tI. C ft C «fc y , El 2 <?> (e) c jR 7 ft J <fc 7 C , £ ft 8 
s yy^>3©»flf«*Cffl«7Z«lllll2 fc<i>Sl5flt#l&£7ft, ItlfitSt 
««ll***«3 1tf5Xn®7MJvi73ttC»J«7ftZ. 40 
[0018] 

oil?. KOH ft 3 'J . TMAH (t F 7 ^ f 17 > ? Z ^ i, t F O ^ 

* y k ) mm$<D&7 h % y mm t m u 7 , yjD>oiAiti»y>7Ti. c ft c 

J; y . EEv (f ) Cff»7tlU?i:, ^yD>t7XA1<9-8P^«»ffiKt*^«3 1» 
iifJLM5/yD>8Cl3*7Ctt*7ft. tfCT< 1 4 # P 7 ft 2 . £ ft . & 7 ;U 
*yjS5fitffll)fe^Xy hlv f >7SC«^7. ! ; 'J D>S8ft^XtffllliF 7^1 
»f>7lCi l )1 l ifi:f < 1 4t 1Kb 7 J; ll . C C ? , fflJtSS2ttlft£73 

CI*, 0 2 <9 (f) <!)Ii<!)«, =;n>OlA1 9lllt7yBilClb7lE8IZ 
CI*, 02®(f)<9lS0lS, 5/yD>OlA1 tiBHttJC VICSZ. 50 
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[0019] 

th?, 030 (a.) KKttii&jc* m ± m + f y 7- ? t v y □ y -7 x a 1 0 mm ic 

8§f2. C0lit±ffl*-»'y7-70 8£H»IICtt, IJlCiW^ftfeSllvtf < 1 
4t«»t?ia»9a.*nW»J«^ti. «? ^ ^ A □ 1 OffftHS ? a. )J tilt ? 

J; "? IC » J5» ? ft 7 I) Z . * , 8jtB+*y7-?*5/yil>'7XA1 V 0 8 S tt . 8 * 8J 
5EI) l*E§ffi*££#ffl I) »J a 3 . BSfidtflU&Ad. ft ± 1 * r v 7- ? t ft S J; 

<^sicv l JD>t7XAin:s^?? : z. tU7. ltssetu^c», *§ ^ ft 3 8 a 

a®SA#>i««»2fc®BJ*-tO. 2 U m (2 0 0 OA) WTCf^^MH < , 

y7-?<S>«ftlSBU*«*ZH3©(fc). (c), (ol)0l>rft0l£0£lCfto 10 
7 t J; ll . 
C 0 0 2 0 ] 

*ti7. 030 c t ) cs?iin?c, « a t x e > □ - k * o ;6 a c j; s> 

'Jj^'JlAI^UBClftU. mM©»ttlCA*-Z77Ufc*. » 1 0 0 t7$5Q3 
t * U . 4 t»*t ? . XftftlttftM 4 ft 1 0um8lQlfr**J?»? 

C * # H . «5'-Z>7l3;l/-/7h<!) l J7M7?ff?CVtfft*U). C 9 iff fll IK Jt 
& £Jl K 7 '7 □ 7 3 (Difffi t 8 IK » o . 5 II IC It IB t 3 IC MM 7 ft 7 

11 3 . 

o I) 7 > 030 ( f> ) IC m 7 ft 3 «fc ? IC . Bf?Jt)8tXC7:]-l«$0££lC«fcy7y:D 

7 o x a 1 5)$ii:i?su, i»i(!)»ttcA?-:>7u*, a » s t u . ti^i 20 

114 <5BW*lfll<!)-«t Bait 3 Cftttttfllttftl 4 t fill . » o . SlIICKfgt 
Z»ttC»JKrtl-7l) Z. Sft. «»H«5IS. IS T 3 ttttfflJttftf 4 ICS J C * « < 
iftt ft T I) 3 . 
[ 0 0 2 1 3 

^17. ffl^fff 5>t7Av^ 'J77, asaHfOfifclC.fcys/yci^XAIQ* 
ffllC^f«U« ffiM0ff*»IC A ? - Z 7 7 T 3 . UHCJ; 1 ), # A 'J 7 € 7 # . 030 ( c 
) icm7ft 3 «fc ? IC> ttttflyttftff 4 0BiB8P# * jBJPHWtt«S 4 © B M * flO 0 -«<2)« 
*t!S2oL*IC?83A?-7ICPJ£7ft3. CO*. &tt 1 1 ft <£ friEffi 1 2#1^CF^ 30 
t ft 3 . 

oil?. 03<9 (g) IC*7 ft 3 £ ? IC , IlttflJffi l J]K«>& t X C 7 □ - h ¥0 7J&IC <fc <J 
5"^>7lAHSlBi:l«l, JJfM®»ttCrt*-Z77Ufe*. » 1 0 0 tZT-^SG 
at» U , K^WWttXl 6 t »sKt 3 . fi^iittlS 6 I* 1 0umiS9«»»Al 
?Ji3C):»^ A{ , -:>7IJl/-/ZK!) l J7h?f7?ff ?:VJffi*bn. K 

<b»J«Jtt*I e », stiii5tin, £ii rusi^ * z Sttcifi;? ft-? u 3 . 

H7, ttMbfflttjgtai 6 I*. Ey'J75l°l 0MJ0 A y 7i 7 ± IC 1 3 J: ? C»«t ft7 i) 
3 . 

[ 0 0 2 2 ] 

^17, 030 (d) IC*7 ft 3 £ ? IC , *gi!tttifttXAy? l 7 77'<'g?filC<fc , ,IJfcKL 40 
. A*-Z77U7, ««#8tWSKr7. C®ffiSft8tt, '>«<>! e tt ft SJffitt* J§ 
6 0 #JLH 7 V □ 7 3 0P^m«!±Bn t B iH 7 . » o , '> « < V «3PHI8tt«l 4 ft * 
&f!lgai£50BiUa5#'£Si&tZ < fc7lC»J*?ft7l>3. C ft IC <£ 'J > l5'JlC«^7ft 

5 "3 1 0 6 0?!l#7 '7 □ 7 -7X A 1 IC n 5'J ff* Jff 7 ft 3 . 

^ 0 & . 7 '7 □ 7 -7 X A 1 1 1 IC 8S6 7 ft 5 -> 0 H 1)§ 1 0 6 0 5'J IC 7 7 7 7 IC 
<fc tfl Br # St U , nlv«»l»lfl0»»i;fti. 
[ 0 0 2 3 ] 

C0J;"?C. C0SliS0ff0«1lCJ;ftl3:. 7yi)7'7xA1±iC : «£0$l$6iO6tB 
«U . ttttflltt&fl4 fcftHbftlftlttfi! 6 ^tAl)7i7tyyU7l««C»«U7ftR 
91111 0 6 t lyiJlCftM.U 71130-?, 3? S # ^> /J\ I 0 *B « £ ){31 00#iU, /Jv 50 
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6 9*<b*J1Dfe*M 6 * t 886* 2 A'J 7 I 7 #7k*4 X> <5 «ifl t Ifi it ? ? 3 

ec*S)t3:v«< - «ft KM 5 t 7K^bffJ«iJtt«i e i'Jc»»r ti, s§m$a>¥<<> 

-B T » UP *, H tl I . 

ttttwitx A4 ay *&f«)sisit 5 <9«ft&HH'jJtt«i 6 » * ©Bin a? 8 c *. 

[0024] 10 

C HM 005)SJt^*-?(3:. ICKifc7'CH2Z>£EI*«. llfifJY^ 

□ T V Z > 78«5 t ffl I) 7 , J5E1I , 77^>h A?-:>7tfio7ll3Q?, j&/J\ 
I! O * * 5M 0 et^'JD^^lM lC-8b7^S!ffS?-7U^?n. ^ C ? . 

[ 0 0 2 5 ] 

CC - ?. ! ; l ^y i )lA1® l )lAMB;, + -cCr < 1 4 t»JKt Z55»CJ;-5 7ll 
ii S? ? H <fc 1 1 . r> * 'J . »]5ftiyf>7CJ;HtCn 1 4tIftISgCtt, 
(1 0 0) £ tit # S * U 1 1 . C9*^, K<tli<9ffl5«--?Xyf>7ffiSjttC±*S<i)7 l 20 
. trt'j< 1 4(5SI?DC7#S^M 1 ;, J: II . * . h"74xyf>7 

Ci'itf C r < 1 4 t * Z iS^CI* . 0 X A * tit I* Y 9 15 fit"? t <fc II . * . V 'J 

□ >oxAitt, ns?t, ps?fc*iitf, y u □ y 3 * x * y *sm&c s y * 

tlinS«V!/D5' l )lA1»J: l ja*Ull. 

ffiii2oi. 2 tea. y y nyBSftii^y y □ygftBittfflii miz#. 7- on 
x i<5i u a u »si?>i z c v # h y y □ ym\tm t m u 3 c v #m * u u . *£. a 

*l2lttliaiitC)HH]*, ttftCttl«IH*tf*<. l»»iU7*Bl 
7UH. ft ? I) l£ . t f C 7 < 1 4 <9 tJ E t § d» > t t C 7 < 1 4W<S>£IIlC»fl?U-Z 
6 «fc II . 

* fe, #JLKyyn>3tt, JLitStumfTVt Jc^M* U < . JU1# & n m"? 30 
. X * > ytt-**HlBr7 «J CH* U II. 

*3N«tt«*4»J:5fK^fflffi!l)tt««ectt. #J X « H - > V £ Y ft H « 7 S 

[00261 

1RH15CR. #J£.f3:E#iS?}3-lS?HIS#ffli) i ;ti. aftftctt, f 7 < t y 
(r , a*>tt©»l»iS«) . 7->?l/y?7 ( « ft « ( * ) <?> 9 S ffi « ) . 7^<f> ( 
JSiB^- (*) flrffi l) «J tl Z . 

*K5t^ 'T ^ > , BP"?** >f * > ^ * JPHIII M « I 4 # >J 1SXI 5 ta 

ttttftjtiijftiftf 6ciir?cnBitz««t*tn<9 7-j)j. t c-? 
ft z ti t* y y im p?tinz:^?H. 

[00271 

isir^mtH®?*^ y 'j □ y m ft m . y y □ > s ft m , y y □ - > » as *> 

* * . I3±ffl**y7-?tt. I«t*tfC7< 14lCff?)fiHti:3;fed»<4>£<9-?. fit IS 
. y'jD>. *7X*timci!tf?f i. *ii7, iJii4tv??#vn>n 

y^ffij^xo-iT-Jiuny n (ssii) tffliizcv^MJ l <. y y □ > 50 
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tt ft HI ft* A 4. 11X16. «^t»J«ltt«S 6 ft «fc6fffi«ff 8 <9lt^iSR . ± 

leo^fccimr. #j *. i* x ? y-><spnt» 117**11. 

[ 0 0 2 8 ] 

2?a&<?>^& 2 . 

C<9**®»*ZCJ;7«!W»5l!l1 0 11*. EI4lC;fv7fl.7J;?C. 1 0 6 

5#5'yD> , 5XA1C»B?7'*l7ll7. U © HfflJl 1 5 1*. Iff 1 0 0umJKT<i>Jl7 

ft y . fflfci*K7*7 , n«z<0&sttxyf>7 , tfflw7»Brrju ^onsnctoBUb 

«*0««liflf»ar *L. tttti(ltt*l4n±9«ftttftfttB->7U 7. 10 
£ft. C<D**«MM0 1I*. *M.Jt5/yii>8ftJ;&f**CT< 1 4»l»n, «fl 

jli 5tf«aer*i7i)7jat»i>7. lunveQMte 1 9imit 1 o o v « ic «5jr r 

*l 7 II 7 . 
[ 0 0 2 9 1 

C<9£?IC«J*71i;feM*;tiM 0 1 7(* . **7»ft72k*;8rZff***ACM 0 » >i » 
A?H. =&«1JL1 5 # >i =& SI € $1 O6©**«tt«*4Cttl&?ft30-*. ±iE** 
Ml OOYB*CBfttJ. 
[ 0 0 3 0 1 

«£o 7 . C<9KJ&<i>ff*t2lCftl)7£. ±leSB6<9r#«1 *H*0ffl»ff»>J:fl7. 

C<?)SJSO»*1?tt, **HS1 0 6#?>fr77A:|*Cr*J*7tl7ll7<9CftL/ 20 
. C©Ht6<?>ff*«j27l*. t f C f < 147tB&L7l>7©7. $«» 1 0 6 t *«ft 7 

«o*»ff*c«t zafijjf*^ < a y . W2tt#s,<y) * ti 7 . 

[ 0 0 3 1 ] 

Sft. C ©H*©W* 2 71* , SffiJll 5 t fiC»«t 7 Y U 7 1) 7*. 7vtl 
+ ?f Sft¥l»f >7CJ: I J 5/ 'J □ > 1 XA 1 (9*B»iiS?H{|ftll4CiU?C 
X IS- V YttQ* JLS 5/ x ) □ > 1 1 7 fc-J: II . 

[ 0 0 3 2 1 
■%mo)Kl& 3 . 

C©*1I<?)»*3CJ:7*»*»1 0 2 1*. B5cm7*l7£?C. KttMHtt 1 6 
^«JPHB'Jtt«S 4 V f JiH 5/ U □ > 3 V ©IB CAR 7*1. ttttffJffllUMffi 1 7»ift» 30 
IIJttgM 6 C & * 8 K BUfliJ <?> IIICPJfc7*1.7U 7 . 

2ft. C 1 0 2 1*. ttttffllJlVttt 1 6 ft * CB&tt flJfl'J * « «H 1 7 #F*J*7 

<i7ii?At«ii7. ±EX*s>»tsi<i>*ift»»i o o Y^mcmmt ni i) j . 

[ 0 0 3 3 ] 

CC7. *9tl0*««tt1 6 ft £Zftt4bftlf(l*««ffi 1 7 1*. »»tttt*'» * * 3 «?ft 

flj*.i*f 5 □ z*. . zy^-;i>. 7^§, &£. 4*® ^tmoaaftiu 

BHbflJWUMtt 1 7lCI*#&®Jl#i&itmi7ft<J. 7X*^S»*«n«ISt«l4 ft <fc 
&f«tt8yWft«S 6 IC$A7 f 7J:?C«r>7U7. 

«*fffl'J*£lffi 1 61*. *JWI!l)tt*l4©»J»I*C*ll-j7, »i* 40 

7Htjs«-A*-z>7U7Pj*r*i7. -55 . mtaifflyji«**E 1 7 1*. ft mid it 

-:>7l7l)iE71lJ. 
[ 0 0 3 4 ] 

C <9£B&<i>^$ 3 Cfctll*. SMUIftHttl 6 ft «fc & flHb »J fl'J 31 1 1 ffi 1 UBEEU7 

D7<97, tttttiitt*! 4 ft * &nnb»myft«s 6 * 7 c * . affi 

1 1 * I ffi 1 zv^noismtstozc 7 . 

[ 0 0 3 5 ] 

«ft. ±l2£fl5<5ff*« 3 71* . «5SPHB!J*mia 1 6 ft J:»iyjllllS 1 7t»*t 
H<?H7lU#, 1 6 ft <fc &rtt{bffj|8*«es 1 7 O 1 1 f ft # - £ 7. 50 
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iffi I 7 t <t I) . 

1 6 ft£&rttttftll!l*«ett1 7 t»*t * *G* U 7lHtf. ± IE 3 ft 9 » « 2 IC«fe 2 

1 0 1 C4Bffffl*««tt 1 6 ft <fc &fSHb»J«'J*€mffi 1 H»)fl7Ull. 
[ 0 0 3 6 1 

S®X»9»t4CJ;?«HiSl 0 8lt. H6cm7tlZJ;7C. 2 Jl X =y 'J □ > 3 IC 
«. «2<?)m^t3:±l5Sft©ff?« 1 V HacfcSfcr *17 t) z . 

[ 0 0 3 7 ] 10 

* ». X * 'J □ > * M tt 2 0 tt . 02© (t) <5l8<i)iC, y>^afD>*<5 

7&tt«t'6»7tt, t © ft 5/ y □ > •> X A 1 t7y»t?tait¥lyf >7U7V'J 
3>«ftIBiSfi80C1 u m ~ 1 0 0 u m ® « 7 O «. X 5> 'J □ > t I, 7 * fl? 7 
*17 1IZ. tl7, 2 JL X V V □ > fttt¥fttJ*««K 2 0 9 £ 1 ft X. TJ> PJ 8P C tt llftl 

* s < , 5/y3>*B*»*i7ii7. 7 ij c . ttc f ^ i 4<5n«iticai<tE2c 
t jbj* u . #jix v y □ > WMii'm^ma 2 o * -y 'j □ > -^x a 1 y 9mn®®m<a-z 
a w 7 i) i . 

[ 0 0 3 8 ] 

U <P!S«S<?>»«4 C^tltf, ttttlBJfcVVttl 6tf*5Vtt'J. ±lEPSft9ff*M 3 CJt^ 20 
7 . Iift7-D-B7*ll»ft7ft. lltttlS)±7-1+3CV^7?Z. 
[ 0 0 3 9 ] 

«». ±IEX»<l>»*47tt, y>*3TCI>»0*lt»tK-e>5r*lltt«R7ti7* 
JLMy | jD>^^16«t€tflffitt)Cl&M^tt7'^}LS=yUD>««5^Hfl'J*«mffi20tm 
flEtU<9^l7Ultf. ± IE X ft <0 K ft 1 C»it?^}LX5"J3>3<?)*IB*J:2*n» 

0 5/yD>iiint«M7tt7M««ttt*i.. *jlX5/',i=)>***hm*mii*U7 

£ <fc l) . 
[ 0 0 4 0 ] 

£ ft 9 K ft 5 . 

:<JX*<!)»I5CJ;?*IH»1 0471*, H7C*7*lZJ:"yc. *»» iti □ 1 8 # 30 
8±B * * »?? Oss < * £ 1 Siffl»fl?7ti7UZ. 
«». ft9ttRi*±SE%ft9ff?ft 1 v fil«C*JBK7tl7 U I . 
[ 0 0 4 1 ] 

«t 7 . c<?)*is<?)»tS5cj:tLi*. m^m^acm o »«j * a r *i . * * » W □ 1 

[ 0 0 4 2 ] 

53V, ±IE££ft<?>ff*ft7l*, *!W«»tt5-3®9*»1 0 6 1 1 W C»» U 7 «flf U 
$*$ttl?iJ«Jtft t V y □ > ^X A 1 ±C»J5Kt?e©Vl/7«liflU7l)3*. IS 
W«]|#t*«tIH»1 0 6©ffllXttili*«S<?)tt«jCfti0tt7)iliaS7-tl7t<5 40 

l$lg7fl:«l4V, / -KS<5A X /D>7tt»1 1VJ!l±<?>«AS»f 
ft 5 V « , C tL H ©ia«88 C J) t)tt7 A 1 SiSffi ■JJlZJ^CSftilM 06(51 

±iE&£ft<?>»&7tt. Bi»iwiaftani8i oetiwcBWi>7i*7 

tl7U3t<3>Vl-73ircU7llZ#, m m ;te 1 0 6 f; 'JD)")IA 1 ±C7 h 'J 9Ztt 
ICE ^tm 1 0 6tiJ'JlCSlT?<); ?Cl7tJ;H. 

* £ > ±!E££ft<i>F*ft7i*. Hill 0 6tf3tn(nX3rfim<9Xncisr?ft7i)I 

£<5>:U75KflBU7U?tf. I C»S?DCZVH*i!fi«tlll7Hl<i»?, 

»«HM08®«***i* + Rum*-r-i^/Jvi!fctfg*>{*Z. r s c . » ft » 1 
o 6 t*&6ffli/ ^;t,*7i fl«# . i o o i^ts^i^JAS • M 50 
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[ 0 0 4 3 ] 
[fEifl<?>J8>SU 

c<4>fgB8tt« jK±aai»fcj:7c, ! ; i J3>')iav, yyiD^xAGBBcaucB 
la u t w s» r ft fe ttft © # jl K y y □ > , niv y □>^xa<9^i<9^jlmv y 
»«*ac»sK*tifc«aB*. ±EBR<&*a.*5/y:]>fl> 4 **i i ir*i<5±c«Br*ifc 

ttflfBttBA. C0aWW««A±CJSB*tlfeBBKB35rJ;&rC0«BKB±CJ*Br 

*i^BHb»j«it**»mi!?aR<P»*5i!i>j, ±c y y i. a 

T»C*IB«»«J±lE#JLJt5/ 'J □ > C I 3 «*: 7 C » flf * *l tt» ® * * C r < V. ± IE 

^/y□>'5iA<9^llc^^^t^lT±ie^SRc^)+yl: , f <M9fflniAsitBflitn 10 
»<p±EBfcffl«aaA* * * * >#aa*©»Bft»*» s a 3 a y 7At /vu 7»* 

ttlCRau TlW C«»*ft. ±IEB*HlllttBA3y J:Z*±iBBBHB<S>±lEBft»J 

C 0 0 4 4 ] 

* . 5/ y □ > ■> x a v , ± e y y □ > x a ® * ■ ® » « * *i fe «« « * , ± se v y □ 

^XA^lEaaBlCSllCBBOTJffBrtlfeBWfliyittaA. C<9«*«llttBA± 
caB*ftfcBBKBfc*&»C ®BBHB±C«B?ftfcBttM«ttaA» * « 3B»S> 20 
* . ±15 5/ y □ > -7X A T>CXH1» ^ ±iE*fm'Jtt«l 

ci 3 «t ? Emm t *i ma Ji >: . ±ie v yn^xAQaicaftrti-riiea 
»©*ajL^<?>*ift»A$Hit»j»rzvvtc, a*«»A$ic*»tf Atjsif 

9BB»e±SBttai8ltAAXftft9BB»9±eB4bffJattBA*?'r*?tta*tt9 

aaaA»j:Eir±eaaKK9±&ttftMffittaA»>i9aai>»ieaffcattrti?u 

as. /j\s?B*ff ©B2ttc«nfca**»fr# mi z . 
c 0 0 4 5 ] 

* . aa <?> * w. a v y □ > t (1 0 0) st^v y □^^ia^siicihicmiut 30 
y a a t a u 7 . ± ib 5/ y □ > 0 x a <d a d m » * ± le # jl x v y □ > c su ? c a 5/ 
»«?ncz»ii?, iftcar 3 aa. nhi?iiS9ffti»9Hft«ii»4m4i 

C 0 0 4 6 ] 



* * . «»8iSt7C>D - f- X tt Z 7 y - > * jw c * v y UZ-^XAQaBA^Ba 

* * & b <t a aim a a 0 '> a < m otMtziatttH9?, a a * < b t »«? 



7 * . 


iicHtJJIS, jJ\B?BBE®aBB»9Ba£jfctftti;tL3. 


[ 0 ffl 


<0 


fa 


asaai 


[ IS! 1 


] 


I* 




[0 2 


] 


— ) 


©«a®a»o»aic«z«aaa©Btt»atBwr?ifiBBB?»)j 


[SI 3 


] 


— ) 


©*B®*a<i>»ttic*3B*B»<!>BftaatBar3ittBBB-*a3 


[0 4 


] 


*n 


©BB©aa©»tt2c*?aaaatwrBBB?»3. 


[0 5 


] 


— > 


0£aQXa9*B8l?ftZBBB»tftrBBB-PA7. 


[0 6 


] 


— » 


©BB©aa©»«4c«7««a»t^rBiBB?»7. 


[0 7 


] 


—1 
»~ 


9X«9XllQ«l5CR21flliltStRlB?ft7. 
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1 v v 3 y n a . z a. ftftn, 3 HLJi-y 4 tt*twtt*i. 5 «m 

SK. 6 ttttffJMfttftjl. 7 71. 8 ? Kiffltfy?. ? oi H 

fli (**$A$H) . 10 14 ttCT<, 15 IIJU 16 *» 

illli, 17 ttttftHRj*««tt. 1 8 «JPfflfiBD. 2 0 # JL K V 'J □ > ft *» 
ftlftftBtt. 100. 1 0 1, 102. 103, 104 ttttftft . 



[0 1] [B 2 ] 




[0 3 3 



(12) 



[ 0 4 ] 
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(13) 

[07] 
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(14) 
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(72)$BB£ n 

(72)fgBfl^ f± g% 

(72)36*1* 1* 

**S*ttfflE?l©n-TlZ#8* =«WM»^*ttW 
(72)fgBB^ *§/§t » 

!R«#T«fflS?i«?)M-TiZff8^ =SWM*5S£ttH 

(72)f§BB£ feig HIS 
(72)«*1* *gp £K 
(72)f£BH* ft* ilfc 

F *-/*(♦*) 5H026 AA02 BB00 BB01 BB04 BB10 CY06 Ell 



